Conditional activation of fibroblast growth factor receptor (FGFR) 1, but not FGFR2, in prostate cancer cells leads to increased osteopontin induction, extracellular signal-regulated kinase activation, and in vivo proliferation.
Changes in the fibroblast growth factor receptor (FGFR) axis are often associated with prostate cancer (CaP) progression. We have used chemically induced dimerization (CID) to elucidate the individual contributions of FGFR1 and FGFR2 to tumor etiology. Novel CaP cell lines stably expressing CID/AP20187-inducible FGFR1 (iFGFR1) and iFGFR2 were made using the tumorigenic transgenic adenocarcinoma of the murine prostate (TRAMP)-derived clone, TRAMP-C2N (C2N), to generate C2N.iFGFR1 or C2N.iFGFR2 cells. To test the effects of iFGFR activation on tumor growth, mice bearing s.c. C2N.iFGFR1- or C2N.iFGFR2-derived tumors were treated biweekly with CID. Activation of iFGFR1 led to rapid tumor growth as a result of increased proliferation. In contrast, expression of iFGFR2 inhibited tumor growth. Furthermore, we have ascertained that FGFR1 activation appears to be most important during the early stages of tumor development, but once established, tumors become rapidly CID independent. In these C2N-based lines, quantitative signaling differences were seen between the two receptors, with iFGFR1 leading to more robust extracellular signal-regulated kinase activation. Additionally, activation of iFGFR1, but not iFGFR2, led to strong up-regulation of osteopontin, a secreted glycoprotein involved in integrin activation and associated with CaP progression and metastasis. These studies support the hypothesis that observed changes in the FGFR axis in mammals during CaP progression are causally important.